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® This invention concerns an article sorting meth- 
od in which a plurality of articles different in sorting 
destination are sorted out with one carriage with high 
efficiency, and an article sorting system for practic- 
ing the method. The article sorting system includes: 
a carriage (3) movable along a track (5); a plurality of 
conveying means (13a, 13b, 13c and 13d) which are 
provided on the carriage (3), and on which articles 
(11) can be placed; and control means (23) for 
controlling the operations of the plurality of convey- 
ing means (13a, 13b, 13c and 13d) independently of 
one another. The control means drives the convey- 
ing means (13a, 13b, 13c and 13d) individually ac- 
cording to the sorting destination data of the articles, 
so that a single or plural articles (1 1 ) are sorted out 
by the individual operations or combined operations 
of the driving means (15a, 15b, 15c and 15d). 



FIG. 1 
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BACKGROUND OF THE INVENTION 

This invention relates to an article sorting 
method in which a variety of articles conveyed on a 
conveying path are sorted out so that they are 
distributed to other predetermined conveying 
paths, and an article sorting system for practicing 
the method. 

One example of an article sorting system of 
this type is a travelers' baggage sorting system 
employed, for instance, at air ports. At an air port, 
it is necessary to sort out travelers' baggage ac- 
cording to the travelers' destinations. The system 
operates to sort out pieces of baggage according 
to information given by the destination tags at- 
tached thereto. 

FIG. 8 shows the arrangement of a conven- 
tional article sorting system 51. As shown in FIG. 8, 
a carriage 55 is moved along a track 53. When the 
carriage 55 is at a baggage receiving station 61, a 
piece of baggage 57 is loaded on the carriage 55 
from a loading belt conveyor 67 driven in the 
direction of the arrow "A". Next, the carriage 55 is 
stopped at a baggage transferring station 63 which 
is selected according to the sorting data of the 
piece of baggage 57. At the baggage transferring 
station 63. a belt conveyor 59 provided on the 
carriage 55 is driven so that the piece of baggage 
57 is unloaded from the carriage 55. More specifi- 
cally, at the baggage transferring station 63 the 
belt conveyor 59 of the carriage 55 is driven to 
move the piece of baggage 57 in the direction of 
the arrow "B", so that the piece of baggage 57 is 
transferred onto a distributing belt conveyor 65 or a 
shooter. The track 53 is preferably endless. A 
number of baggage receiving stations 61 and a 
number of baggage transferring stations 63 are 
provided along the track 53. 

With the system, it goes without saying that 
sometimes one piece of baggage 57 is loaded on 
one carriage 55 so as to be sorted out, and when 
plural pieces of baggage to be handled have the 
same destination, then they may be loaded on one 
carriage 55 so as to be sorted out. 

In the conventional article sorting system, the 
carriage 55 has only one conveyor 59. Therefore 
the carriage is allowed to transfer a piece or pieces 
of baggage therefrom only in one direction at a 
time. Hence, in the case where pieces of baggage 
to be handled have different destinations, they 
must be loaded on different, respective carriages. 
This lowers the baggage sorting efficiency un- 
doubtedly. Furthermore, in the case where there 
are a great many pieces of baggage to be sorted 
out, the baggage sorting efficiency cannot be in- 
creased without increasing the driving speed of the 
carriage 55 and the conveyor 59. Accordingly, it is 
necessary to make the bagg age sortino svstem 



rigid enough to withstand the high speed operation 
Therefore, the conventional system is heavy and 
bulky. 

5 SUMMARY OF THE INVENTION 



Accordingly, an object of the invention is to 
eliminate the above-described difficulties accom- 
panying a conventional article sorting system. More 
10 specifically, an object of the invention is to provide 
an article sorting method in which a plurality of 
articles having different destinations can be effi- 
ciently sorted out with one carriage, and an article 
sorting system for practicing the method. 
'5 The foregoing object of the invention has been 

ach.eved by the provision of the following means: 

The first means is an article sorting method in 
which, according to the invention, 

a single or plural articles are loaded on a 
so plurality of conveying means provided on a car- 
nage which is movable along a track, and 

the carriage is moved to a predetermined arti- 
cle sorting position, where the plurality of convey- 
ing means are driven independently of one another 
25 according to sorting destination data of the articles, 
so that the single or plural articles are sorted out 
by the individual operations or combined oper- 
ations of the driving means. 

The second means is an article sorting system 
30 which, according to the invention, comprises: 
a carriage movable along a track; 
a plurality of conveying means which are pro- 
vided on the carriage, and on which articles can be 
placed; and 

35 control means for controlling the operations of 
the plurality of conveying means independently of 
one another, 

the control means controlling the operations of 
the conveying means selectively according to sor- 
40 ting destination data of the articles placed on the 
conveying means. 

In the article sorting system, a plurality of con- 
veying means are provided on the carriage, and a 
plurality of articles can be placed on the conveying 
45 means and transferred from them at the same time 
In addition, at the article transferring station a 
plurality of articles can be distributed in different 
directions at the same time. In the case where an 
article to be handled is so large that it covers a 
so plurality of conveying means, the latter are syn- 
chronously driven in combination so that the large 
article is transferred from the carriage in the de- 
sired direction. 

It is preferable that the track is endless; how- 
55 ever, a finite track may be adopted which is 
straight or curved. In the case where the track is 
endless, the carriage is circulated along the track 
to reach the article loadino nnsition and the article 
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transferring station. In this case, the articles can be 
sorted out with high efficiency. On the other hand, 
in the case where the track is straight or curved, 
the carriage is moved backwards and forwards 
between the article loading station and the article 
transferring station, to sort out the articles. 

From the point of view of the article sorting 
efficiency, it is preferable that a plurality of car- 
riages are moved along the track independently or 
simultaneously. In this case, mobile carriages hav- 
ing self-driving means may be employed, or a 
plurality of carriages coupled to one another may 
be moved with driving means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of an article sor- 
ting system, which constitutes one embodiment of 
this invention. 

FIG. 2 is a plan view of a carriage in the article 
sorting system. 

FIG. 3 is a block diagram for a description of 
the control of the carriage. 

FIG. 4 is a plan view showing a first example of 
the way of placing pieces of baggage on the car- 
riage. 

FIG. 5 is a plan view showing a second exam- 
ple of the way of placing pieces of baggage on the 
carriage. 

FIG. 6 is a plan view showing a third example 
of the way of placing pieces of baggage on the 
carriage. 

FIG. 7 is a plan view showing a fourth example 
of the way of placing pieces of baggage on the 
carriage. 

FIG. 8 is a perspective view of a conventional 
article sorting system. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

One preferred embodiment of this invention will 
be described with reference to the accompanying 
drawings. 

The embodiment of the invention is an article 
sorting system 1 as shown in FIG. 1 which is used, 
for instance, for sorting out baggage at an air port 
(hereinafter referred to as "a baggage sorting sys- 
tem", when applicable). 

In the article sorting system 1, a plurality of 
mobile carriages 3 move individually on a track 5 
to stop at a baggage receiving station 7 and a 
baggage transferring station 9. The track 5 is end- 
less, and the carriages 3 are moved in a predeter- 
mined direction (in the direction of the arrow C). 

Each of the carriages 3 has four belt conveyors 
13a, 13b, 13c and 13d (hereinafter referred to 
merely as "conveyors 13a, 13b, 13c and 13d", 
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when applicable). Those conveyors 13a, 13b, 13c 
and 13d are driven in the forward direction or in the 
reverse direction by driving means 15a, 15b, 15c 
and 15d (described later), respectively, which can 

5 operate independently of each other and can also 
operate synchronously. 

The carriage 3 stops at the baggage receiving 
station 7 temporarily, where pieces of baggage 11 
are loaded on the carriage 3 from loading belt 

io conveyors 17 (hereinafter referred to as "loading 
conveyors 17", when applicable). Upon completion 
of the loading of baggage, the carriage 3 is moved 
to the baggage transferring station 9, where it is 
stopped temporarily. At the baggage transferring 

75 station 9, the conveyors 13a, 13b, 13c and 13d are 
driven so that the pieces of baggage 1 1 are sorted 
out and transferred from the carriage 3 onto distrib- 
uting belt conveyors 19a, 19b, 19c and 19d 
(hereinafter referred to as "distributing conveyors 

20 19a, 19b, 19c and 19d", when applicable). The 
pieces of baggage 11 have sorting destination data, 
which are recorded for instance on tags attached 
thereto. 

The sorting destination data may be in the 
25 form of bar codes, characters, symbols, and mag- 
netic data. Preferably those sorting destination data 
are read with a reader 21 (described later) before 
the pieces of baggage are loaded on the carriage 
3. The sorting destination data thus read are uti- 
30 lized to cause a control unit 23 (described later) to 
control the driving of the carriage 3. The sorting 
destination data includes information on baggage 
size. 

FIG. 2 is a plan view of the carriage 3. The four 

35 conveyors 13a through 13d, which are equal in 
construction, are provided on the carriage 3. The 
four conveyors 13a through 13d are not only able 
to operate independently of one another but also 
able to operate in cooperation with one another, to 

AO receive and transfer pieces of baggage. The driving 
of those four conveyors 13a through 13d will be 
described with reference to FIGS. 2 and 3. 

FIG. 3 is a block diagram for a description of 
the control in operation of the carriage 3. The 

45 aforementioned control unit 23 refers to the con- 
tents of a memory 25 according to the sorting 
destination data supplied thereto from the afore- 
mentioned reader 21, to control the operations of 
the driving means 15a, 15b, 15c, 15d and 15e 

50 adapted to drive the four conveyors 13a, 13b, 13c 
and 13d and the carriage 3. The driving means 
15a, 15b, 15c and I5d are able to drive the con- 
veyors 13a, 13b, 13c and 13d not only in the 
forward direction but also in the reverse direction. 

55 In correspondence to the sorting destination data 
provided, the sorting stations, and the particular 
information, directions of rotation, rotating time and 
driving timing of the conveyors 13a, 13b, 13c and 

3 
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13d to be driven, have been stored in the memory 
25. When necessary, the operator may operate an 
input section 27 so as to apply sorting destination 
data to the control unit 23. 

The supply of data to the control unit 23 from 5 
the reader 21 or the input section 27 may be 
performed by wire signal transmission or wireless 
signal transmission. In the case where the sorting 
destination data are supplied to the control unit 23 
from the reader 21 or the input section 27 by 10 
wireless signal transmission, the elements other 
than the reader 21 and the input section 27 in FIG. 
3 may be provided on the carriage 3. 

A control operation for sorting pieces of bag- 
gage according to the states of the latter will be 15 
described with reference to FIGS. 4 through 7, 
which show various states of the carriage 3 at the 
baggage transferring station 9. 

In the case of FIG. 4, four pieces of baggage 
11 are loaded on the conveyors 13a, 13b, 13c and 20 
13d, respectively. In this case, the following first, 
second and third control methods may be em- 
ployed: In the first control method, two pieces of 
baggage 11 on the left side are moved to the left, 
while the remaining two pieces of baggage 1 1 on 25 
the right side are moved to the right. In the second 
method, two pieces of baggage 11 on the upper 
side are moved to the right or to the left, while the 
remaining two pieces of baggage 11 on the lower 
side are moved to the right or to the left. In the 30 
third control method, the four pieces of baggage 1 1 
are all moved to the right or to the left. 

In the case of FIG. 5, three pieces of baggage 
are loaded on the carriage 3; more specifically, one 
of them, being longer than the others, is loaded on 35 
the two conveyors 13a and 13c on the upper side, 
and the remaining two pieces of baggage 11 are 
loaded on the conveyors 13b and 13d on the lower 
side, respectively. In this case, the following fourth, 
fifth and sixth control methods may be employed! 40 
In the fourth control method, one piece of baggage 
11 on the upper side and the left of the remaining 
two pieces of baggage 11 on the lower side are 
both moved to the left, while the remaining is 
moved to the right. In the fifth control, the one 45 
piece of baggage 11 on the upper side is moved to 
the right or to the left, while the remaining two 
pieces of baggage 11 on the lower side are moved 
to the right or to the left. In the sixth control 
method, the three pieces of baggage 11 are all 50 
moved to the right or to the left. 

In the case of FIG. 6, two pieces of baggage 
1 1 which are both relatively long are loaded on the 
carriage 3; more specifically, one of the two pieces 
of baggage 11 is loaded over the two conveyors 55 
13a and 13c on the upper side, while the other is 
loaded over the remaining two conveyors 13b and 
13d on the lower side. In this case, the following 



seventh and eighth control methods may be em- 
ployed: In the seventh control method, the two 
pieces of baggage are moved in the opposite di- 
rections. In the eighth control method, the two 
pieces of baggage 11 are all moved in one direc- 
tion; that is, they are moved to the right or to the 
left. 

In the case of FIG. 7, one piece of baggage 1 1 
which is relatively large is loaded over the four 
conveyors 13a through 13d. In this case, the ninth 
control method may be employed to move the one 
piece of baggage 1 1 to the right or to the left. 

In the above-described various control meth- 
ods, the control unit 23 controls the directions of 
rotation, speeds of rotation, and driving timing of 
the conveyors 13a through 13d so that the pieces 
of baggage are moved in the predetermined direc- 
tions. Hence, not only can plural pieces of baggage 
be loaded on one carriage 3, but also they can be 
moved in different directions at the same time. This 
means that, in the article sorting system, the bag- 
gage sorting efficiency is much higher than that in 
the conventional article sorting system. In the case 
where pieces of baggage to be handled are small 
in volume, the number of pieces of baggage which 
can be loaded on the carriage can be increased as 
much, yet the pieces of baggage thus loaded can 
be sorted out at the same time; that is, they can be 
quickly sorted out with high efficiency. In the case 
where pieces of baggage 11 to be handled are 
large in volume, the conveyors 13a through 13d 
cooperate to receive them and to transfer them in 
the predetermined direction or directions. 

In the above-described embodiment, four con- 
veyors 13a, 13b, 13c and 13d are arranged in a 
double line and double column on the surface of 
the carriage; however, the number and arrange- 
ment of the conveyors are not limited thereto or 
thereby. That is, the numbers of lines and columns 
on which the conveyors are arranged, may be 
selected freely. It is not always required to load 
pieces of baggage on the carriage at only one 
baggage receiving station and to transfer them 
from the carriage at only one baggage transferring 
station. That is, pieces of baggage may be loaded 
on the carriage at a plurality of baggage loading 
positions and may be transferred from it at a plural- 
ity of baggage transferring stations. That is, it is not 
always necessary to drive all of the conveyors at a 
baggage receiving station or at a baggage transfer- 
ring station. That is, at each station, only the con- 
veyors which are to be driven should be operated. 

Furthermore, in the above-described embodi- 
ment, the belt conveyors are employed as baggage 
conveying means; however, they may be replaced 
with roller conveyors or other conventional convey- 
ing devices. 
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Moreover, the distributing conveyors may be 
arranged confronting with the loading conveyors 17 
across the track 5. In this case, articles loaded on 
the carriage 3 from the loading conveyors 17 can 
be sorted to the distributing conveyors confronting 5 
with the loading conveyors 17 without the move- 
ment of the carriage 3 along the track 5 if required. 

While the invention has been described with 
reference to the article sorting system 1 adapted to 
sort out travelers' baggage at an air port, the tech- 10 
nical concept of the invention may be applied to 
any other article sorting system. 

In the article sorting system, the carriage has a 
plurality of conveyors which can be operated in- 
dependently of one another. Hence, articles dif- 75 
ferent in sorting destination can be separately load- 
ed on the conveyors, and those articles can be 
sorted out individually by driving the conveyors 
independently of each other. Therefore, a number 
of articles can be quickly sorted out. That is, in the 20 
article sorting system of the invention, the article 
sorting efficiency is higher than in the conventional 
system. Moreover, the article sorting system is not 
increased in weight nor in size, although it has 
been markedly improved in the article sorting effi- 25 
ciency as was described above. 

Claims 

1. An article sorting method comprising the steps 30 
of: 

(a) positioning, at an article receiving sec- 
tion, a carriage having a plurality of convey- 
ing means and movable along a track; 

(b) loading one or more articles on selected 35 
one or ones of said plurality of conveying 
means provided on said carriage thus posi- 
tioned; and 

(c) positioning said carriage at an article 
sorting section, where selected one or ones 40 
of said plurality of conveying means are 
driven independently or cooperatively to 

sort at least one of said article therefrom 
according to sorting destination data of said 
articles. 45 

2. The method according to claim 1, further com- 
prising, between the steps (b) and (c), the 
steps of: 

moving said carriage from said article re- 50 
ceiving section to said article sorting section 
along said track. 

3. The method according to claim 1, wherein two 
articles are loaded on said carriage at said 55 
article receiving section, and sorted from said 
carriage in opposite, respective directions at 

said article sorting section. 



4. The method according to claim 1, wherein a 
single article is loaded over at least two of said 
plurality of conveying means at said article 
receiving section. 

5. The method according to claim .1, wherein two 
articles are loaded on said carriage at said 
article receiving section, and sorted from said 
carriage to different, respective downstream 
conveying means at said article sorting section 
simultaneously. 

6. The method according to claim 1, wherein all 
of said plurality of conveying means are driven 
at said article sorting section. 

7. An article sorting system comprising: 

a carriage movable along a track; 

a plurality of conveying means which are 
provided on said carriage, and on which arti- 
cles can be placed; and 

control means for controlling and operating 
selected one or ones of said plurality of con- 
veying means independently or cooperatively 
according to sorting destination data of said 
articles placed on said conveying means. 

8. The system according to claim 7, further com- 
prising: 

at least one article loading conveying 
means defining an article receiving section 
where an article can be loaded therefrom to 
said carriage; and 

at least one article distributing conveying 
means defining an article sorting section where 
an article can be sorted from said carriage 
thereto. 

9. The system according to claim 7, wherein four 
conveying means in the form of belt conveyors 
are provided on said carriage. 
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FIG. 2 
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FIG. 4 
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FIG. 6 
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